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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make an excellent low 
temperature characteristic and overcharge safety 
compatible. 

SOLUTION: This secondary battery is provided with a 
positive electrode 11, a negative electrode 12, a 
nonaqueous electrolyte and a separator 1 3. The 
separator 13 is layered with plural layers comprising 
porous material having micropores, at least two layers 
out of the layers comprising the porous material are 
different in porosities, and an average pore diameter of 
the micropores in the layer of the highest porosity out of 
the layers different in the porosities is larger than an 
average pore diameter of the micropores in the layer of 
the lowest porosity. 



&a 15 5 




5 nv&t&m. 



& 9 r 7-y*£te 
1 Vs/ate 



12: 

13 : 
14; 
IE..; 
1 6 : 



774* /- K 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



29.11.2002 



(19)H*B#3W (JP) 02) ^ H ijgp Q ^ (A) UDfcliPtiiBi&WS^ 

#082002-319386 
(P2002-319386A) 
(43)^KB ^14^10^31 B (2002. 10.31) 



(SDlntCL 7 




F I 


f^3-h*(##) 


H 0 1 M 2/16 




HO 1M 


2/16 P 5H0 2 1 








L 5H029 


10/40 




10/40 Z 








«2#lCD8:9 OL (£14 JO 


(21)fflg|#^ 


feS2O01 - 123534C P2001 - 123534) 


(71)tti(PA 


000002185 










(22) ansa 


¥J«13^4 fl20B (2001. 4. 20) 




mjm&)\mit&ii\ 6 tb 7«35# 






(72)89|# 


ma % 














































(74)«aA 


100067736 



















(54) \smo>%,m &7)tmmm=&&m 



(57) [g&J 

D!H*#ia IE« l it, fi®12i:, JMcttMt 
-fe/<U— # 1 3 ±IE-fe^U-* 1 3«, 




1 ; tKSte 5 a : 5V**tt. 1 2 : SB 

2 : I8»!S 6 : 1 3 : -&TU-* 

4 : SafcS 1 0 : *BS»* 1 5 : jE«'J- K 



-1- 



im&m 2 ] ±mm>L &mm<D^ -m<D&mmz a t 

m<D{&^M<D&m¥V>g!-& (A/B) t>\ 4 4%~9 3 

2 0%~4 0%<7)l!!fflT-^SCi:^:f#^i:-r§«^2 
4 5%~6 0%CDl5fflT'S«.cl h*%f®Lh-? 2>m?m,2 

*©*^»fc#ra— wa^s** c t^^mtt saw 

[0 0 0 1] 
[0 0 0 2] 

[S£3fc©&flf] *^7-#IVTR (Video Tape 
Recorder) , ^-y^h?:/^^ — 



(2) #H2 002-3 19386 

2 

[0 0 0 3] *<D*T-t>, ^"J^ffJ^^A-f^vr^a 

/0 T(/^o 

[0 0 0 4] 

0 . 05(1 mSSt-$ 0 , &mm& 4 5 %&&<D*><Dtt 

20 [0 0 0 5] 3=fc. COi^^'W^-f V^TLK 

[0 0 0 6] LfrL&tfe., &V*ls7-<>®&1{teiy 
Jg#£ £> _h# L T b $ t/ > -tr; ^ U— ^ O ^ ;b h ^ yfi 

[0 0 0 7] *CT\ ■k>*ls—5'(Dgmmi1&<®&? 

-f*>««iEa4:ftffifc<iDlffl*»»lL-S5<a5. ffiS^ 
[0 0 0 8] LftAbT, a»*ffifiWtt«*fS t i: 

[0 0 0 9] fCT\ *%B^{i, ±^U7cSe5l5<D^1t{C 
[0 0 10] 

50 3^^*< fct>2»Offi|«*«»j|a:*i:i:t,te, 



-2- 



3 

[ooi i] &±<oz?icmi$,znr ; i*mMicmz#7i<i 

IMPS— 35rtK6fc4Bt"'T«, -fe^U— *tt» 

[0 0 12] cCT- ^^tDS^^ScDd^SfeSS^ /0 
[0 0 1 3D £6R¥oa&«Jl03-5* , E>gHt« 

[0 0 14] 20 

ykmrnm.- Dimmit. ^wsmiti/^nsfcoT? 
i i tnmi 2ttPiz/iu~<<* i 3^LT#isi^n?-c 

#lal«ffif*l 0§tLTl,'5o «?fifel«\ 09*«\ - 
■y'TJl<<D**y*tfi<tltc8i (Fe) fc.fc D«J*£ftT* 

[0015] w&m 1 vmkmmctt. nmMit. c 
(ommm 4 ©wnucKtf &nfcs±#«M« 5 AtflKUHS 

3n^? (Positive Temperature Coefficient ; PTC 

ill?) 6£#, ^"X^r-y h7^bT^Ua6P.n^<li: 

»c«j:»)W[t)Wt6nT*t), 1 ©reawiftissn 
V"ttn«jEp 6<r>inl»ft if te <fc 0 «fiortff *«— Stt 

#lsltt8ttl 0i:<0tt^C6 l >f»^^Jfr-r5<fe?t^:oT 
»>«SI[*1WKU. **||#4»J»*B6± 
5 5-y*Xfc:j:0«lja«nT^* o tfX-ir-y h 7 tt, 01 

[00 1 63 #ia«a«!i otis ma-b>*-tr>i so 



9fM2 002-3 19386 
4 

4*^k:LT#@*nTV«o OcDiE® 
1 lfctt. 7;US->>A (Al) *if < i:')fc£iESy- 
Kl 5tf^tlTfeD> ftgl 2fctt, --yjryl/ftir 
£Dfe«Jk«'J— Fl 6tfttK2nTir^«. JE«U — K 
I5tt, ^#«SSS5k:jg»*nsci:h:«}:»)a?fiM4 

co 0 1 7] ie« 1 1 a, mx.a. mm-^wmtiEmm 

TV*. 

[0 0 18] IE*&»J«H\ iE«g»Hi:, SSgipji;. 

ftt)> &i£ffl&ztiz>*><D-zt&&;i\ w*«\ lEmmm 

teRBSSnscirti^^o c©«fc LTtt, 0>J 

*fcf L i (Mn(2-»-y) LiMy) Oj 
M«B, Mg, Ca, Sr, Ba, Ti, V, Cr, M 
n, Fe, Co, Ni, Cu, Al, Sn, S b, I 
n, Nb, Mo, W. Y, R uSIfR h «fc 0 *«P*>5> 

»tfn*si>fc< fcfc-aw©7aiST?&*. o^x 

O^y^O. ) 7S?n«7W;I/S 

v^i^^fi^®&-m.Wdto^ -fiS^L i MO z 
(St, MttCo. Ni, Mn, Fe, Al, V, Ti 

ttx LiCo02. LiNi02, LiNzCoi-z 
O 2 (S*, 0 < z < 1 t?fe«„ ) , L i M n 2 O 4 m 

[0 0 19] ftil2H> ^J^CSiE® 1 1 illWI^Itc. a 

>>A^JB, L i A If ©'Jf ■JA^Xii'Jf 
mffl^rami: LT0!l*(f 2 VJKT©SffiT?U K 

• «j K-^rmaiiwwioif^ti* 1 ax« 2 a 



-3- 



5 

[0 0 2 0] U^^A^K-^-BUK-^pJ^ 
?tm%;i:i>mt,f*>ti%o R^ttTii, mar, 

mmgiit&mm, Aitngs, ^mmsg. n-^xs, y 

it, KiRI3S*i, ?SttKJB««r>tt*-3l?>^y*aa:if 
7b«fttf£ft3<, C©?^, rj-^xfg!i:«, tf-y^n— 
^X, ^— K;l/n-^XS-5l/Hi5?Sn— ^x^if*^ 

zmm<tvtct><D*^oo ten. &mmimtvri^ 

Xx>fe^t^i^(t:xX^M:^*^{4T*>; 
£ LTtid? U l/>*5^tt*'J - P -7 w ^- 
[00 2 1] -fe/SU-* 1 31*. ®#?L*#-t-S^?LS 

[0022] -r&fr-B, co-fe/^u— * i 3«, a^a 
/i o-xt, v&mmmz*x* ) t> js^tl^tls^ 

[0023] cct\ &&mm®ic3s^Ta, m&ncD 

So 

[002 4] C«D±aftJ»**»<&ft«>ttt. «£?L© 
T^Ste:, 0. 03/im~0. 2 /tniggT'&SCi: 

[0 0 2 5] ^LT, -b^U— * 1 3«\ ^©^J&gig 

££ttte«ft fc 
[0 0 2 6] KSSMflfcfe^Ttt. m&K.VW- 



(4) # 2002-3 19386 

6 

<^nT^-5o cnicfco, S£P£s£j§«\ mmvffin 

[0 0 2 7] C<T)<k^*?C&^#^fcA6ttt. 

mom&noiw-isiimi. o. ljim-i/imii^ 

[0 0 2 8] fbt, -b/SW— ? 1 3(t *co«figS* 
[0 0 2 9] UfctfoT, -b^L-- * 1 3«, *-®fgj£ 

[0030] -r&fr-s, t/^* i 3«, gftftiSTc 

ft, ia?E«Sc^ttRtffl£fiWtti:fc:«ftfe#*«IPK- 

20 [ o o 3 i ] c c t% ±&Lii{B&m.mm<D&mm& A 

T, 2W*Jfc A/ B «, S»W^7?4 4 

%~9 3%<0«!H-pfesc:i:7bW*bv> o £Pg»^lfcA/ 

L $ ? 46, IP*«»K-35?Waofiiaittt*<fiT L T 
30 [0 0 3 2] £Pi2££fcA/B ^9 3 %J;H*J: 

ft, Wfi©rt8HaStfiJ*Lfc«£te:fe^T, ?S^-?L^ 

ft^vv 

[003 3] C C T*, iSSH^JBO^Ht^tt. 2 0 %~ 
4 0 %©85fflT*<&-5£ 4:*^* Lt^^o ffi^l®^B©^E8 

5H»-r*ct*^*f*, a?E«ffi^tt««+»te»6fta 

[0 0 3 4] Sfc, iS?gfii^Jg<0^^t±, 4 5%~6 
50 ><D^«)A^f?.ftTL* dfc46, #*«j!Mt=*Wl& 



-4- 



7 

[0035] ^fgWfcfcfTtt, -b/si^— * i 3 
®£Pi^Ii:i^pg^Mi:<0 2JI©?8^UgO^ 

[0 0 3 6] $72:, CflDJ:5*ffifi«*«aCf*ffi«* 

££&•£% %o fit, ^c^fetfyaf-l^.fyfcft? 
[0 0 3 7] {&£MmR£?ftg|K¥«i:tt, n 

j*«*iTfc£U,\, *^tefe^ttt, {££HftA&ffi£ 

[0 0 3 8] <KSfigSpJICD/¥#fcl\ * 1 

3<E>JP#CD2%~5 5 9&(DlBH-efe*Ci:7bWSL.Vo 
fflc^fa^SOjP^^-fe/^ U— £ 1 3 <DW^-<D 2 %*?KT* 

£#T*^&<,\, ffl^|«*JI©SS5*tf-fe/<U— * 1 

3«J¥#©5 5%«fcy fc*T*£3>^fc:{£ x b/^— 2 

'Mmtftic few- « y ^ ^ > ©^sstfawf p. nr l 

[0 0 3 9] Sfcu Hz/<U— * 1 3H\ fi^^SKJD^S 
(ctOfKBLfefeo, M x tf * JLKtf 6 & 3 7 ^ ;l/ 
A*fflltfttO*fflt,>5<: i:m *e*\ b/^U- 

? i 3^fis;-r5^Mo5-5^< lmzmmt 



(5) f?B!2 002-3 19386 

[0 0 4 0] C<0-b^l--* 1 3tc«. ?&#<D#7i<mJ8 

?nftfe©T-w, lt«. M^-tf. ^otr 

-d?^.— K 5?* K tf-frZ-f-A/fi— 

xK3-— K 1, 2 -5>* K^->x^> N l, 2->?xh 

V, 2-^fh7tKo77>, 1, 3 -S^tf+V 
;o 7>, 3 -v^v^y. ->"xf;i/x 

— r;k X;1/*9V, ^;1/XW7V, 7-th- hV 

if;!/f«fiixxf;K S&xX7\rt/;fc5oH±:/nif 

<. <mt><Do-%<D^-?nfr iaxtt2ajw±*js-&b 

[0 0 4 1] y^^A^i:LTtt, M*-fcf L i C 1 
04, L i A s F 6 , LiPFs, L i B F 4 , LiB 
(CeHs), LiN (CF3SO2) !, L i C H 3 
20 SOs. LiCFsSOs, LiCl, LiBrSW 

[0 0 4 2] JM±<D*5»C«|«*nft*7«#PH— ^« 

[0 0 4 3] c<E>#*«ft?R— #fl8*&T?tt* im*Vir> 
£. m^li. ESi lfrSy^A'f'^ytfgSJ&U -b 
AU-^ 1 3tt»«hft«W*j>LTflIl 2K® 
Wtl5. SSr^^T^^> ^J^-tffeMl 2^6'Jf7A 
-^VtflHKU -fe/<U— * 1 3lc#il$nfc«^M^ 

[0 0 4 4] CO^Tk«W*-^W«»t±. «*tf, &<D 

[0045] s-r, -?sjsis^m.{tm£, - 
•y >nv3mm.im£. smc^xnm^mst^mm£ 

2 -tfn y K>4ifoSSiJte«-«LT^-X h«© 

m^BfcSi^biSpj*^**^©^, P-7-/1/ 
40 1 i*f^»-r* 0 

[0 0 4 6] ^VT% CT^-ff. m^W^i:. £SSfcJ5C 
^N-^^;l/-2-tfaU KV^if^giJ^^LT^ 

y-S:ft»ll*#»li:!fcmLiS«l*«a*«-a:ftO'6, n 
-^-y°LxXtS^ if K i t) ffJgfigSi LTft«<HW»*» 
JSlcU ftll 2^{tS-TS, 
[0 0 4 7] It,>T, IE8UftS{*JSlciESy-F 1 5* 

50 «V-K 1 6*»»*iffe:J:t)S!l»)f*»*. fOS, iE 



9 

m \ i tmm \ 2 tzwis—z 1 3^lt#ihil. 
mm y - k 1 5 <o$fcisg&*2c:£#«s#i 5 tssts £ t 

fete. ft@'J- K 1 6©5feSgfB=&«fifim 1 tjggLT. 
SlnJ L tziEm 1 1 RtfH^ 1 2 ;&-*f ©MigtS 2 , 3f 

[0 0 4 8] CCT\ -b/^-^tLTfi^ ®l£1L%m 

Tl , mi ! &frt>iS.Z>m<r>r>%'i>l3. < t fe 2 JBOgRWtf jg 

[0 0 4 9] JE« 1 1 Rtfftft 1 2 ^Sftfiffi 1 

itAL, ■fe/<U— * 1 3 -£So 

[0 0 5 0] ^C0&. Sififfi 1 OMDttgglcW&S 4 , 
2c£#«#t 5 RtfflMBffi*ai5? 6 ttfix-y y b 7 %ft L 

[0 0 5 1] Sft, JhGlcfe^T. jE«, ft«©fHBDJ 

»M©*Mteftv&»*>5-«\ g»KteJ»*;bn*.;fcS Sinn 

[00 5 2] ifetcfev^Ttis IE*§£:SM§i:;§:-fe 

^U-#*^bT«BLftS«, jEA«IH»c-fe/<U-** 

[00 5 3] «±» y f-f A-T # >~^1S?a?rfifiJk: w 
[0 0 5 4] IWoT, ±BBtea3<,">Ttt» #@«6B« 

RffSJ^ntOn-OS. 3t?*>S!, S 
[0 0 5 5] ±IEfc*3^T(±s IMdWMtfcLT 



(6) #?32 002-3 19386 

70 

So 

[0 0 5 6] 09;tfcfHffcm<iSMfcLTtt, \) =f-*> 1*4 * 

*^tfe»nso s^?H^««M«, 
70 #&£©x-7vn^#3% ^y c^^^yu-h) x 

[0 0 5 7] y/l/tt*JWKfc:/li^*«*Mtfc LTtt, M 
XtSL i C 104, L i A s F 6 , LiPFe, LiB 
F4, LiB (CeHs) , L i N (C F 3 S 
O2) 2 , L i CH3 SO3, L i CF3 SO3, Li 
CI, L i B r aifOy^^A^SVSC ttfT~%. 
cm<Dr>% <D^-fnfr 1 «Xtt 2 «J-X±^r@-& L Tl 
l^ctWtS, a*5, -a8fH^gfetlDfi{±. 

^?ffitc*5^Sj@«^0. 8 — 2. Omo 
ci:*WSL^o 
[0 0 5 8] 

7-7>, 2-^f;l/fb7tFD77X 1, 3 -S^t 
^V^V, KK^^7K 7v\£\s>M*^>W ! J*=f-h 

iO K 2, 4->*7Wn7-y-;V, 2, 6- 

•>'7Ma7-V-;K 4 -7B^7ba-/l^ig# 

Xtt2ffl«_h^jl-&LTffll/^Scli:^T'^S 0 
[0 0 5 9] fLT, ^l/tWWPKtemv^W^? »S 

fcfc';fy««<f#, *y (if-'jTy7WD7 

-Y K) ^#'J (fz'JfV7Mn7i'F-CO-'\* 

^0 ct^T'^So 

[0 0 6 0] at-; sK'J 7v{tV-V-T><Dim&& 

€So ^LT, y/H18PH£LT#y 7-yfttf^.y -r> 

%ffl(/^<&&fc«, ^y^-y-^^p^atru^ # 
50 [006 1] $p>ic. sj?y ^•yftH^yxv&^y'N 



11 

[0 0 6 2] Xtc, W««»Rli:ffli'5*»f«fli: 
VXlt. #'Jif l/^+D"^ K^'Jif i/vm 
-f K©ttS-&{*&£f©x— J-frimtt fcffiVS £1 

* 'J 7^y )\sm73-n<m*m^2> c ttfr> 

[0 0 6 3] Sfc, y^««IPK»cfflt^*iH t ««fc 
LTIi> jK»J 7 * U h 'J ;l/-f»sK»J T4?Vu=.hV to 

^i^owi^yv- 1 tta, «Atf, its 

Vf-;K ***'J»4to<?-/k * * * V >Mfc7*7k 7 
{fc* *-;l/7 j";p-K 7j<^{kx^;l/7 * U K 7 

1- 'J ;b7^^iyJA, a— h y ;l/^?->*xyx 

7^ya-by;i/S{t4?yxf-uv^atf 

UV^x>x^UV«8§. 7^yn^hU;l/JBfte-;b 
y a - h y * 'J U- MMW&JBl^S C £#T*# 

•So 

[0 0 6 4] *-LT, Jbf2©fc©©4 J T*fc'mc, &{fci§ 

£?£H,\> 30 
[0 0 6 5] 

*tt. 7kffi^V->^-?-#7TX?-3 3P (3.7-9- 

[0 0 6 6] <-9->7';l/ 1 >-9->7 p ;l/ 1 J-XT©<k 

J-XT© <fc ? tc L TfPSa L fco 
[0 0 6 7] S8^^o. stii/t^in^ 

x«iia#fa!i3e*fT-5?£fe*. jcpds 7r-Y;ncga 

^nfcL i C o02Ot!— -ftB.<~ SfcLT^fto 
[0 0 6 8] #tc, C©L i C0O2SWU 
Stf5 ^mCD^tbfc:,, ^LT> c©L i C0O28 

*U6Sfttf£, «s«a3a*»i:*iB*i,TjE«^aij* 



ft ffl 2002-3 19386 
12 

[0069] mm&Mz. -t§mt*z>N-*?-fr 

'J -^iESimm*T*feS^5 2 0/i m©^#©7 

n-;U7Vxa*ffl<,>Ti?rS£©ff;rjT' 
ES^t^c i: lc J: D JESiSrfl^ L7c 0 
[0 0 7 0] ^tc, ft®#£TF©<fc-?k:LT{tSL*:o 
$?\ 7^^-fcLT<05jSc^3-^Xl 0 OfiMSPtc 

1 0 0 0 r«T©ffl*T»»«M!-rs C fc»c «fc D&HtJjScS 
W*&1io 2£>fc, 21©K*j«S(*fc, 2 0 0t«TT- 
SKSitfca— fl**— A/*K v^tfflU 1000'C 

jgUfc©-6, ^S1±?IB»4>£:fc^T2 8 0 0°CT*£&#1 

[0071] nibntzm&immc-o^Txm®ffimic 

<fc !>*liftSWr*ff o ft fe c 5. (002) ®©ffiP^Pi(± 

0. 3 37 nmT-$0, (0 0 2) lOCi^fil* 
«5 0. OnmT'^fc, If ^7 t) 

*46ft*^S« 2. 2 3g/cm 3 T^!) 1 SSBfitt, 
0. 9 8g/cm 3 T'S^ft. S^C. BET (Brunau 
er, Emmett, Teller) «fc 9 M*t>tcltmffimi 1 . 6 

«^ w-iznmtf 33. 0)im, gaio 1 3 . 

3(im, ^5 0%iSS : g^3 0. 6 fi m, mtr9 0%S 

Stii. l kg f/mm2fSoft 0 

[0 0 7 2] J!ttfl3l»5&6tofc<0-5, COJSMEHt»*9 

osagui, @*»ji oma»t*iB&oTft(s^a!i* 

P^!Lft 0 CCT% iSSSlJfcttP VDF^fe,, 
[0 0 7 3] 3fctC, ftffi^ffJ*»«Ii:ft«N-jt^-;I/^ 
D'JK>fc»»*m7'J-«tLft. iLT, d© 
X9'J-*ft»ll*#-e**»« 1 0|imOf^S§ 

[0 0 7 4] J6U:©J:5»cLT»&nftiEai:ftSt-b 

[0 0 7 5] ccT\ -tr/^U— ^i: ^TLS 
0. 1 2gpgs£4 0%, ff»5 tim(Om.^K^V 
x^L-v (PE) A^P,*S7-i';l/iKAi:, ^±§71^0. 
1 (im, Si^4 5%, f*2 5 /z©IS^5l14^y x^ 
l/>!!)^^7^;l/ABi:(02fa:DS5-b^l/-^« 



-7- 



13 

m^tco T&t>%, cco-b/SU-^cfc^Tfci:, 7-r;l/ 
AA^fia^ItiS U 7^ B tfJtt&MffiJBlc 

•5<S^^®<O^^c09J-& (A/B) t±, 

8. 9%tSm^5 0 $fc, -k^U-foimfrlctt-? 

[0 0 7 63 2ttc, ^-cDrtWfcn-yy;l/>{-y^i6£Lfc 
[0 0 7 7] ^LTm@©*m^t^.fc:46tc. 

K©-*ii«miicff«u ffi^n&iffiK 
[00783 *lt, z<D&mm<D'picm)<.wm%%E 

ALfco CO#P*WW*«s L i PFsixfl/VA- 
h fc5>**7l/*— #*— h t*> a»J±T* 1 0 : 

40 : 5 otLrmgiLrc&cD&m^rcc 

[0 0 7 9] MK, T*-7T;\'h*m.ftl,tzm&%in 

ffisi%«t«$^#gi^ ptci?, ftvicmmm 

*B3eLT«BrtO»«tt*ea9«-ti:, 111 8mm, 

[0 0 8 0] <^y^2>^>7'*2Ttt, -b/^U— 
*£LT, ¥i^?LS0. 1/tm, £P£3?4 1%. 

<9 2 /I J: 0 & £ -b/ * U— 5? t ->fc <r £ fcWi^ y/;l/ 
l i: Httk: bTRWS*3!fdt)IPKr:3Je«»*fKH L-fto 
[008 1] <fy7';i'3>ty7 > ;i/3ta, -t/*u— 

* £ LT, ¥i^7LS0 . 1 jt m, SP§P£ 4 2 %, 5 
SMnt 4 5%, 1*25^ m©«£?Lte# U x^ Uv£ 

1 £ mate br n«ffl#*WWKn35?«»*flFH bfee 
[0 0 8 2] <'tV7 p -'l'4>^>y;!/4Tni. -b/<U— 
^i:Lt> W-t^Hmo. lpm, £Pg2p3 7%, iP#5 
Mm«D«#?Ltt*Ux^Ui/i:, ¥±§?LS0. l^m, 
£Nft 4 5%, 9912 5(1 m©«8HLtt# 'JlfUVt 
<D 2 JI <t 0 -b^ U- 2 t^fc c t a 9UiV >7;V 

1 1 mm* bTRHS#*«WHr^«?a*fHH ufco 

[0 0 8 3] <^v:/;l>5>-tf-:y:/;l/5T-tt, -b-KU— 
?tLT, ^TLgO. 1/im, 5^3 0%, i»5 

£Pg2? 4 5%, f»25/i m£>?R^L1£# U X^- U V 
© 2«<k K) %;2>-b^v—*%m^tiZ. kUMtWffo 



(8) 3^2 002-319386 

14 

[008 4] <-9-V^l/6>^>^;U6T*tt, -b/*U— 
*£LT, ^TLSO. 1 /im, ^$2 5%, JP»5 

4 5%, f»2 5/i mcD?S^?Le^U xfUyt 

© 2 JB£ 9 &5-b^U-2 %m^tz C t&.mt^zf?v 

[008 5] <-9-^7°;l/7 >^>7';l/7T'tt > -b^U— 
*£LT, ¥i£?LS0. 1 /tm, ^$2 0%, J?2*5 
10 pmOfSt^L&jKUx^uv'i:, ^zj^go lf£nis 
£fii*4 5%, JP&2 5(imO«#ILtt#'Jxfbyi 
(7>2JI<k SfcS-b^u-^Ji^fcC hVM\&*yi/-T)\> 

l i: FftXfc: RfSS^*«»«^:3WW!!l*f^H Ufc. 

[0 0 8 6] <-9'>'^ 0 ;l/8>-9->7 p ;V8T-{±, -fe^W 
*£LT, ¥^?LS0. 1/tm, $B$4 0%> f^l 
O/imOiSIMtt^'Jxfl/VL ¥^7LS0. l/i 
m, £«*£4 5%, P*i2 O/imOfMtt^yxfl/ 

[0 0 8 7] <-9">7 P 7l'9>-9->7';P9T-tt, 
*£LT, ^1$?LS0. 1 /ira, 4 0%, 1 

5^mOf»WJifl/yt, WfUlO. lfi 
m, £B»^4 5%, J?»l 5 /tirKO^JLtt^Ux^-P 
>fc©2JB<fc9&S^AU-*£^fcC£JXWi-9-v 

[0 0 8 8] <+J">'7 p ;H 0>-9-vt°;H OT'tt, -b/^ 
W#£LT, fMSO. ljim, »40%, f 
30 »16. 5 /im©»H,WJxfl/Vi:, fMi 
0. l^m, 2|g$4 5%, JI913. 5(im©aM 
144? U x^i^vi: © 2 ® J; 0 'S^-fe/'^U — ^^ffl^ftc 

[0 0 8 9] <-9">7 p ;l/ 1 1 >-9">^l/ 1 1 TH±, -b^ 
b-^tLt, ^FiSifLgO. l^m, «$4 0%, f 
#3/tm<Df&£?U£4?yx^:yfc, ¥1^7LS0. 1 p 
m, £Pg354 5%, fP^2 7 /imOl»Mt#yifl/ 
2«,fc D^5-b/^U— ^Sffll^C tJ-XJI-a-y-V 
40 f)\y 1 t |W)«t L T R«Si^*«W«^!5«a*faS U 

[0 0 9 0] <t>7';V 1 2 >-9"V^l/ 1 2 T*«, -b/^ 
U-^i:LT, ¥i§?LS0. 1 pm, ^fi^4 0%, jp 

m©?8^?U4# 'Jxfl/Vt, ¥*§?LS 0 . l // 
m, S»4 5%, S*2 8/tm^WJxfl, 

2^<t t)^:^-b/^U— ^^fflt^fcC tW^tt^V 

[0 0 9 1] <-9">'7 0 ;H 3>-9->7°;H 3T*tt, -b^ 
50 I— *i:LT, ¥i^fLS0. 1 pm, ^^4 0%, IP 



-8- 



15 

1 /x m. 4 5%, 1^2 8. 5/z m^aft^ 

[0 0 9 2] <-9->^;l/l 4>*>^;l/l 4T*&. 
IV— 5?£LT. ^?LgO. 1 jia ^$4 5%, J? 
m<9?£^?L&# U I/Vic*"" U 7 y ft If— y 

[0 0 9 3] < J 9*>y;b 1 5>^>/;l/ 1 5T?ti. -fe^ 
b-^i:Lt, ¥*§7LS0. 1 /xm, SfiR*4 5%. JP 
2*2 9. 4 /£m<D»£?Lte#y X^UVtC^U 7y{bbT 
^'Jf^O. 6 /im<DJP#"eMfo KSIS-arfefeO* 

[0 0 9 4] <^V^;l/l 6>^y/;l/l 6m -fez* 
l/-^i:LT, ¥JS7Lg0. 1 itm. »4 0%, IP 
»5/ime0«*?Ltt^yx^L/Vfc. ¥^TLS0. 1 /x 

m N 2«?4 5%, ff*2 oiimoa^ae^yx^-u 

[0 0 9 5] <^yy;H7>*yy;H7m 
^^lt, ¥i^TLS0. 1 fim, ^$4 5%, IP 

»i2. 5|imo»*?Ltt*yx^uvt, 

0. 1 /im. »4 0% ff^5 iimCDm&lL&tfV 
W?Lg0. l |im, m&m* 5%. JP2* 
12. 5/im(Da^?Ltt*yx^ix>i:o3««J;t)as 

[0 0 9 6] <^;W8>ry^H8m -fe/< 
^^LT, ¥i^TLS0. 1/im, »4 0%, f 
^5 fimfl!>«*?Ltt#y ^nfcTlxVi:. ¥J^TLS0. 1 
Mm. SHW5 4 5 %, m&2 0 /inKDt^ttiR'Jxf- 
TJSJLSO. 1 |i m. ffiBW 4 7 %, flt* 5 m 
m (?) ® ^?L1£# y :/ a fcT U V <D 3 Jf £ 0 * £ -fe / 

[0 0 9 7] <U>^;V l 9>-^>^;l/ 1 -b/< 
U-*ibT^ VJSJLgO. 1 iim. »4 0% IP 
*15/t mOa^TLtt* y x^ U> ¥i£?L^ 0 . 1 
Aim. »4 7%, m»l 5/im©»?lft#Uxf 

Lfc 0 



(9) 3fgU2 002-319386 

16 

[0 0 9 8] < J 9-V^ , ;V2 0>1fvy;l'2 Om -fe>>S 

H\ 5 jim©tt*?Ltt#yx^UO/fc % ¥J3?LgO. 1 
Aim. $«*5 5%, JP»1 5 /imOft^iLttaK'Jx?- 
!/>'^^2Mc3;D^^-tr/^-^^fflV^cC fcttflttU" 

[0 0 9 9] <^>y;l/2 1 >*>/;l/2 1 T*fci\ -fe^ 
/(? #1 5 iim^®^5itt4?y x^lx>i x Ti^TLSO. 1 

[0 10 0] <^y7 p ;l/2 2>tyy;l/2 2m -fez* 

b-^^LT, ^JLSO. ^4 5%, f 

#3 0 /i m<3D?&^7L14#y x^U>o»^e»a«Hr/^U 

-**s^ftci:fimB*v^i/i kra«teLTP9«ffi 

20 [0 10 1] <-9"V7 p ;l/2 3>"9-V^;l/2 3 -br/^ 
l/-^tLT, ¥i^fLS0. 1 jim. £P8^4 3%. JP 
#5^mOfl»TLtt*yx?-Uvi: x TJ^JLSO. 1 fi 
m. m%m4 5%, JP^2 5/im(J!)«#?Ltt#yx^l/ 
> £ co 2 fl<fc 0 -b/^ *m^1t c £ > 

[0 10 2] <^>7 P ;l/2 4>*t>'>OV2 4m -fe^ 
U-^tLT, ¥^?Lg0. 1 tim. 1 7 %. JP 

^5Mm<0«^7LttsKyx^lxVfc x ^TLSO. 1 fi 
30 m. ^P^4 5%, IP^2 5 fi m<DU&&J{&#V X^l^ 
>^^21<fc045^U-^^^Lj:6(Wm 

[0 10 3] <r^;l/2 5>r^V2 5TO, ■fc/S 
U— 5?i:bT. ^JLgO. 1 Aim. 1 3%. m 

»5|tmOS»?Ltt#yxfUyt, Ti»LS0. 1 p 
m. 2P»4 5%. m&2 5^m<0«^?Ltt#yx^U 

[0 10 4] <^y^l/2 6>^>^2 6m ir/^ 
U-^hLT. ¥i5?LS0. lMm,2W4 5%,f 
^20 AimCD|»^?Ltt^yx^UV^^y 7yfcKxU 

— ^ffi^ftsufco cct\ ^y yvit\?-VT^(D 
&mmt. 4 0%-efeofco 

[0 l 0 5] <-9->7 p ;l/2 7>-9->^;l/2 7«, -tr^ 
U-#tLT, ¥i^7LS0. lAim. S»*4 0%, JP 
50 *1 8|imO«*?Ltt#yx^lx>fc. TiSJLSO. 1 



-9- 



17 

IL m, 4 0%, m& 1 2 (i m<D&&1L&# U 3-=f- 

[0 10 6] <t>/;V2 8>*>/;l/2 8T'tt, -fe/S 
U-?tLT, ¥J3?LS0. 1 jiiTK ^B?4 0%, JP 
^ 1 5 /imcDlS^tt^U^l^vi:. ^?LSO. l 
Mm, &f&m6 5%, ^1 5 /tm©*£?U&Kyx.¥- 

[0 10 7] JWiOiatcLT^L^-y-V^;!/ 1 
>7VU 2 8 ©BttSIMeWBJf ^^ter^TWT© 

[0 10 8] $fc, «TOJ:5fc:UT?aSc«t»*fT 

[0109] ijttaa 

2 3 °cmmn.^px\ ±mms. 1 8 v. mm. 1 . 6a> ^ 



(10) #PS2 00 2-319386 

"To 

[oiio] jjMSjgjgjg 

LfcfiSffi^T?, ±Pl^ff4. 2 V, Ugll A, TcSB? 
M3l$IIIJOftfrT?i&W«i&«BE3Wi*fToft». 0. 8 
70 A©^mgSaKrS^^ihm3. OVScT'fTofco 

±i5iajE4. 2v, t»iA, jm.mm3i%®?>$i 

SbfcfiiaW^fc 3«lfflHk«bfc«, - 2 0 "CfcK^L 
fcMiStf ^T* 0 . 8 A <DfeW.$SJ&M*i&±nE. 3 . 0 V 

sr>*-2 oncfewsssts^a^ ?-n^*u 2 3ti 

[0 111] 

20 im. i ] 



-10- 



(11) Wffl2 002-3 19386 

19 20 



no 

m 

CO 


ft: 


i 


1 


1 


l 


1 


I 


1 


1 


1 


1 


1 


1 


1 


i 


1 


UJ 
CL 


LU 
CL 


CL 
CL 


1 


1 




1 


i i 


1 


i 


1 


1 


nn 

15 

eg 








LU 

CL 


LU 
□L 


LU 
CL 


LU 
CL 


LU 
CL 


LU 
CL 


UL> 
CL 


LU 

CL 


LU 
CL 


LU 

CL 


LU 
CL 


UJ 




£ 


CL 


£ 








Si 






CL 






nn 

m 


* 


LU 
CL 


LU 
CL 


US 

CL 


LU 
CL 


LU 
CL 


LU 
CL 


LU 
CL 


LU 
CL 


LU 
CL 


LU 
CL 


LU 
CL 


LU 
CL 


UJ 
CL 


LL 

-o 
> 
0. 




CL 


CL 


fL 
CL 


CL 


CL 


CL 


£L I 


L CL 


CL 






£ 

LL 


i 


4a 


r» 






r— 




r- 




CO 

C"3 


O 


to 


O 




to 


CO 
C! 






r- 










1 ! 












Is 


oa 

CO 


s> 


CD 


o| 

GO 


CO 


CO 

to 




crj 
co 


cr> 

CO 


<x» 

CO 


<x> 

CO 


o» 

CO 


o> 
CO 


o> 

CO 




CO 














5 S 
T> CO 






oo 


CO 


£§* 


1 






1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


i 


.1 




to 


r-«- 


1 
1 


l 
1 


■ 
1 




1 i 

1. 1 


1 
1 


1 
1 


1 
1 


1 










to 


to 


to 


CO 




to 


to 






IO 


IO 


IO 


to 


iO 


































-SH- 






















9 




§ 


















1 5 


? ^ 






? 




e 

CO 


h: e 


' 


i 


1 


1 


1 


1 


1 


1 


1 


1 


i 


I 


1 


1 


i 


- 




3 


1 


1 


1 


1 


1 1 


1 


I 


1 


1 


nn 

m 

CM 


Hi E 




s 


s 


s 


2 


3 


s 


s 


O 


8 


3 


3 




5 


LO 

3 


o 


CM 


S 


s 


2 










s 


o 




mi 
ae 


E 

a* ^ 




S 


5 


5 


1 


1 


1 


CM 

5 


CM 


3 


3 




5 


5 


5 


; 

£■ 










1 c 




1 


5 


CM 

5 


CM 


o 


3 










□n 

m 

CO 














o 


o 




O 


o 


O 


O 


O 


o 


O 












O 


1 c 












on 
0* 

CM 


* £ 
Ista 


a 


S 


a 


S3 


c3 






s 




s 




S 






£ 


a 


to 


















CM 


LO 


on 
11 

T- 


*1 

si 2 




















2 




CM 


!5 
















IO 


1 « 






S 








IN 

A 


A 


rv 
a 
i> 


TN 

A 






u 

4> 




tN 


O 




CM 


CO 




in 


CO 


rs 








as 

sis 


CM 

\ A 


A 


1 

A 


S 
A 

4> 


5 

*> 


$ 

a 


tN 


1 


s 




A 




tN 

A 
4> 


A 


1 


A- 







[0 112] 



21 







23t 


-20°C 














(mAh) 


(mAh) 




90 


1601 


599 




93 


1601 


602 




95 


1600 


601 




86 


1602 


597 




85 


1599 


590 




72 


1601 


585 




70 


1600 


579 




85 


1600 


592 




80 


1601 


590 


V ✓ f r 1 U 


77 


1600 


590 


V /r 1 J 




1602 


600 




95 


1602 


800 




96 


1602 


602 


-H-V7JL1 d 

V /I/ 1 *T 




1600 


600 


'J^S^S /MS 1 3 


1 in 


1600 


602 




as 


1600 


605 


^T*SS iv I / 


00 


1601 


601 


w *s s /no 


□ £ 


1601 

1 VU 1 


606 


V /Ha 


UlP 


1601 


610 


■y-2/^1,20 


92 


1599 


650 




98 


1601 


701 




115 


1600 


600 


tK^t/23 


102 


1602 


600 




87 


1598 


520 


JU25 


64 


1600 


382 




114 


1601 


600 




75 


1600 


501 


■*>t7rt,28 


116 


1600 


750 



CO l l 3] *2<t»3, ^-yf^i-^yf^i tVis 

[0 114] ftlt^LT, l®flD^e.*«-b/^l^— 
^^rffl(,^fc-9->7 p ;V2 2 T'tt, - 2 Otl^itBSL 

ra, i»&«Af5nTi,>«i!)\ jg?tsp#sigs'j«s 

CO 1 1 5] JW±©Ci:«fctK -fe/<U— *i:l/C, 

CO 1 1 6] Sfc, ■9-v^ p ;l/l—9->^;V7, Wffr 
2 3, ^>y;I/2 4Rt>*-9->'7°;l/2 5 tic 

^Pfcfctf 4 4%~9 3%<^®5fflT*fci>'9->7 p 7H 

;i/ 7 T*a, a%«$«ffiS!ii£aKRt;- 2 0 ic«»m 

CO 1 1 7] ^*UC*fLT, £BgP£J±tf 3 8%^ 2 9% 



(12) 1 9 38 6 

22 

X(i9 6%i:Snftty^l/2 3~+)->^l/2 5 -ea, 

^mmtc-t^^^mt^w^n^-Dtzc £&¥>]%„ 

CO 1 1 8] J-XJbcDCickt*. -tr/<U-*i:LTg;&.5 

HftSffiBl** #T 5 2 JBfr 5> -b/^ * 

^R**£ffi£MM£0&MUttt« 4 4% 
~9 3 %©KHi:t5c H/>i:i/^5 0 
CO l l 9] Sfc, -?v:/;l/8—+>->y;M 5. 
;l/2 6RI«-v:/;l/2 7*JteW*Cfc»c«fct)S=B:*JF 

#-fe/<U— *£#cr>JP2«D2%~5 5%<0®!fflT*fe^-9- 
20 >^;l/ 8 -^y^H/ 1 5 iB^nHtffi£Mfift&tf 

- 2 o'cmmmitmcmmic+^^»fim^mhT 

CO 1 2 0] ^tUcft LT, (g£P&£Jf£D/P#tf-fe^W- 
— Z±.W<Dmft-V> 1 %SCF6 0%£O$ESi:*nfc-9->'7 p 
)l>2 6SO*t>^;l'2 7T'li, jS3t«^f«iSPMSSX 

a- 2 ovmm&m<DZ-z*>frtfmmc+ft%&ft*m 

CO 1 2 1] &Lk<DC££Q, tLTmteZ 
^^-tr/^U— ^^ftcojp^(0 2%~5 5%cD®5Hi:-r-g. 

c t fc * 5 , JS?tm^SiSiij^ia« st>*- 2 o °cmffi^ 

CO 1 2 23 bfcjb^T, -tr/^-*i:LTg&£>¥i$ 

— ^^I*co^cd2%~5 5%©fBHi:-r'5c 
40 Li->ii/' i x.'5 0 

Co i 2 3] icft. -y-v^g, -9->y;n 9~-9->y 
;l/2 l N St>*-9-V7";l/2 8*J±«-r«<ii:lc<fct), S^: 

*¥*WLgo«»?LRtfa*ssBM5**rr* 2 

Sl»^4 5%~6 0%©iBHi:^nfc-9->7 p ;l/9St>* 
9~-y-vy;b2 ill Si3feSB3Hgig5iJiigJ& 

CO 1 2 4] fnt^LT, ^^11(0^^6 5 
50 %t^tltc^-iyf)V2 9a, -2 CCmffi^afcHLT 



-12- 



23 

CO 1 2 5] £A±CD£t i!3, -b^U-^iLTSSS 
^£4 5%~6 0%<D^mt:-?2>Ctte£0. iB^ES 

**flit/\fc*t^C, i*^^e<DS^ti, 4 5%~6 
0%<D$BB£t-&cfc#$?3:Li^£:i^;i3 o 
[0 12 6] $fc, ^V^Vl/l 6at?-9->r;H 8<fc9 
Rft<6¥^g©«£?LJtt»*SffilW*;&frr<& 3S 

[0 1 2 7] gfc. tv^n-^v^n 4Ryt> 
CO 1 2 8] f LT, WfA> 1 4&Cf-9->'-/;l/ 1 5 <fc 
[0 12 9] 



(13) ffF>82 002-3 19386 

tfc2B€)^^S^^i:i:felc. SK£f!i3?<DRfc 
CO 1 3 0] U±(D£olcmm-£ntc*¥£Wlc&Z>#7}<; 

*?W%?L&aW« < StiTt,^ ctiO. fflJEm* 
t>Tta£?US:5SB#Elk:lBg-f-5<: ttf-X^^tztb, @ 

20 co i 3 i] crac^o. *«iafc»s**«w«r:* 
fed * ft ^7}cmmm-^mm t z n § . 

CO 1 3 2 j LftAbT, *»WfcJ:ntf, &#&ffiS 

cs i ] ^m^mmLrc^ 7 mmm=.^.mm<D-mm 

Cft^fiDlKBJij 

io i 2 taus, 3 tm&, a wmm, 5 

5 a rVX^S, 6 SI&KSftjR?. 
7 #X^-y K 1 0 1 1 sEm, 1 2 

1 3 -tr/SU— ^ 1 4 -b^ — VfX 1 5 
3E«U— F, 1 6 ftfigy-F 



-13- 



(14) 



&ffi 2002-319386 



[01] 



1 6 




1 : 

2 

5 :&&mm 



5 q : 

1 1 :IE£ 



12:fig 

1 3 : HAL/-* 

1 5 : IHS'J-K 
1 6 : £ffi'J-K 



(72)fgB#g F*— 5H021 BB12 BB13 CC02 CC04 EE04 

Hft»s»iP*^ffr^ffiyp2#ift v~ hho2 

5H029 AJ02 AJ12 AK03 AL06 AL12 

AL16 AM03 AM04 AM05 AM07 

AM16 BJ02 CJ02 CJ22 DJ04 
DJ12 DJ13 EJ12 HJ09 



-14- 



